Factors that influence microdialysis recovery. Comparison of experimental and theoretical microdialysis recoveries in rat liver.
Inhibition of metabolic processes was used to assess the possible change in the recovery of material from a microdialysis probe implanted in vivo in rat liver. Phenacetin and antipyrine were perfused through a microdialysis probe implanted in the liver. Inhibition of phenacetin and antipyrine metabolism was achieved through an iv bolus dose of the cytochrome P450 suicide substrate 1-aminobenzotriazole (1-ABT). 1-ABT inhibited phenacetin clearance by 90%, thus also inhibiting metabolism by 90%. There was no statistical difference in the recovery of phenacetin and antipyrine across the microdialysis membrane in the liver between the control and metabolically inhibited animals. Partial differential equations were developed that describe the transport of analyte from the microdialysis probe and solved by an implicit finite-difference method to aid in the understanding of the above-mentioned microdialysis experiments. Predictions of microdialysis recovery obtained from the numerical model are compared with those found experimentally. The model could predict trends in the data, but not the actual experimental values. This suggests that predictions from this microdialysis model are essentially heuristic and as presently formulated can be used only to show mechanisms that affect recovery, but they cannot be used to accurately predict recovery. Prediction of actual recovery requires knowledge of the values of the parameters that describe chemical properties such as the in vivo diffusion coefficient, metabolism rate constant, and capillary exchange rate constant. For microdialysis experiments performed in the liver, capillary exchange and the rate of liver blood flow appear to be the dominant processes that facilitate net transport from a microdialysis probe rather than metabolic processes. These results indicate that microdialysis recoveries measured after inhibition of a concentration-dependent kinetic process via pharmacological challenge will change only when the kinetic process that is being challenged is large compared to the contribution of all concentration-dependent kinetic processes, including other metabolism routes, capillary exchange, or uptake that remove the analyte from the tissue space. It is concluded that the microdialysis recovery of a substance from the liver is not generally affected by liver metabolism.